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This international Search Report has been prepared * Authority and Is transmitted to the applicant 

according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of sheets ^ 

g] It is a.so accompanied by a copy of each prior art document crted ,n this report. 



1 . Basis of the report 

a. 



2. 
3. 



regZo the language, the international the basis of the internal application in the 

language in which it was filed, unless othenmse mdicated under this item. 



_ the Internationa, search was carried out on the basis of a translation of the international application furnished to this 

was carried out on the basis of the sequence listing : 
P] contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 



□ 
□ 



□ 
□ 

□ 



mmisnea suewohuwiiuj w . , . .... ■ 4 . 

the statement that the subsequently furnished written sequence listing does not go beyond the d,sc.osure ,n 

international application as filed has been furnished. 

IstatementTat the information recorded in oomputer readme form is identical to the written sequence ..s.ng has b^^ 

furnished 



[— | certain claims were found unsearchable (See Box I). 
[X| Unity of Invention Is lacking (see Box 1 1). 



4. With regard to the title, 

pg - the text is approved as submitted by the applicant. 

□ the text has been established by this Authority to read as follows: 



5 With regard to the abstract, 



6. The figure of the drawings to be published with the abstract is Figure No. 
| [ as suggested by the applicant. 
p~| because the applicant failed to suggest a figure 
Q because this figure better characterizes the invention 
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cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the olaimed invention 
cannot be considered novel or cannot be considered to 
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1 . Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2 ^— ^ because °hey relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3 ' I ^ because'trTey are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this Internationa! Search Report covers all 
I ' searchable claims. 



| | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3, I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



[y! No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1-33 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

j | No protest accompanied the payment of additional search fees. 
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Method and apparatus for performing high rate anisotropic 
etching of different materials. 

2. Claims: 34-37 

Method and apparatus for delivering a condensable vapour 
into an etch chamber. 
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27 October 1993 (1993-10-27) 
the whole document 

EP 0 595 053 A (TEXAS INSTRUMENTS INC) 
4 May 1994 (1994-05-04) 

the whole document 
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26 May 1994 (1994-05-26) 
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column 3, line 49 - line 57 

US 4 749 440 A (BLACKWOOD ROBERT S ET AL) 

7 June 1988 (1988-06-07) 
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Applicants or agents file reference 
MJ/CS/STS.23 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/GB99/02368 


International filing date (day/month/year) 
23/07/1999 


Priority date (day/month/year) 
23/07/1998 


International Patent Classification (IPC) or national classification and IPC 
H01L21/00 


Applicant 

SURFACE TECHNOLOGY SYSTEMS LIMITED et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



I 




II 


□ 


III 

IV 


□ 


V 


(3 


VI 


□ 


VII 




VIII 





citations and explanations suporting such statement 
Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



Date of submission of the demand 



22/02/2000 



Date of completion of this report 



24.10.2000 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Gotz, A 

Telephone No. +49 89 2399 2498 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB99/02368 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -26 as originally filed 

Claims, No.: 

1 -40 as originally filed 

Drawings, sheets: 

1/6-6/6 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 34-40. 

because: 

Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (January 1994) 
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□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify: 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

H no international search report has been established for the said claims Nos. 34-40. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 



5-26 

1-4, 27-33 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1 Reference is made to the following documents: 

D1: US-A-4 529 475 (OKANO HARUO ET AL) 16 July 1985 (1985-07-16) 
D2: DE 42 41 045 C (BOSCH GMBH ROBERT) 26 May 1994 (1994-05-26) cited 
in the application 

D3: EP-A-0 562 848 (HITACHI LTD) 29 September 1993 (1993-09-29) 
D4: US-A-5 221 366 (ROBERTS DAVID A ET AL) 22 June 1993 (1993-06-22) 
cited in the application. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

2 The subject-matter of independent claim 1 of the present application is not new in 
the sense of Article 33(2) PCT. 

The document D1 discloses (the references in parentheses applying to this 
document): 

A method of treating a substrate material or film present on the material surface 
comprising cyclically performing the following steps (cf. column 6, lines 35-45): 

a) etching the material or film (cf. column 4, lines 46-51); 

b) depositing or forming a passivation layer on the surfaces of an etched feature 
(cf. column 4, lines 51-61); 

c) selectively removing the passivation layer from the etched feature in order that 
the etching proceeds in a direction substantially perpendicular to the material or 
film surface (cf. column 4, lines 61-62), 

wherein at least one of step a) or b) is performed in the absence of a plasma (cf. 
column 2, lines 52-53). 

It is noted that in the present application it seems essential that the steps a)-c) are 
performed cyclically and repeatedly (cf. e.g. Figs. 8 of the present application) and 
that after each cycle the features are etched deeper. This is however not defined 
with the term "cyclically" alone. In D1 the steps are also performed "cyclically" 
(even though the steps of each cycle are performed at a different position). Also a 
"cyclically" performed set of steps includes performing the "cycle" only once and 
not repeatedly. It seems that an accordingly clarified claim 1 would be novel 
against D1 . 
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3 For the assessment of inventive step (Article 33(3) PCT) a claim 1 amended 
according to the above mentioned comments and which is novel against D1 is 
assumed. The document D2 is regarded as being the closest prior art to the 
subject-matter of such a claim 1 , and discloses all the features of claim 1 with the 
exception that in D2 steps a) and b) are performed in the presence of a plasma 
while claim 1 defines that one of step a) or b) is performed at the absence of a 
plasma. This feature covers three alternative methods, namely: 

i) step a) is performed in the absence of a plasma and step b) in the presence of 
a plasma 

ii) step b) is performed in the absence of a plasma and step a) in the presence of 
a plasma; and 

iii) both step a) and step b) are performed in the absence of a plasma. 

When the method according to alternative ii) is compared to the method known 
from D2 the difference is that in D2 the passivation layer is deposited in the 
presence of a plasma and in claim 1 in the absence of a plasma. Whether the 
passivation layer is formed in the presence or the absence of a plasma is simply a 
choice from a number of equally like alternatives. Hence, because of the 
alternative ii) claim 1 of the present application cannot be considered as involving 
an inventive step (Article 33(3) PCT). 

It appears that an amended claim 1 without the alternative ii) might be considered 
inventive given the advantages as mentioned in the description of the present 
application on page 4. 

4 The subject-matter of independent claim 27 of the present application is not new 
in the sense of Article 33(2) PCT. The document D2 discloses (the references in 
parentheses applying to this document): 

An apparatus comprising a chamber (Fig. 1, reference sign 10) having a chemical 
inlet (Fig. 1, reference sign 22) and a chemical outlet (not explicitly shown; it is 
however implicitly clear that a chemical outlet must exist) in which is positioned a 
support (Fig. 1, reference sign 12) for receiving a substrate (Fig. 1, reference sign 
18), the apparatus further comprising means for etching a substrate material or a 
film present on the material surface with on or more appropriate chemicals (cf. 
column 4, lines 44-49), means for depositing a passivation layer on the surfaces 
of an etched feature (cf. column 5, lines 9-22), and means for selectively removing 
the passivation layer from the etched feature in order that the etching proceeds in 
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a direction substantially perpendicular to the material or film surface (cf. column 5, 
lines 23-49). 

5 To independent claim 33 applies the same reasoning as to claim 27, i.e. the claim 
is not new against D2 (cf. also Item VIII of this communication). 

6 It is pointed out that the subject-matter of independent claims 27 and 33 is neither 
new against document D1 nor against D3. 

7 Dependent claims 2-26 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in 
respect of novelty (Article 33(2) PCT) and/or inventive step (Article 33(3) PCT), 
the reasons being as follows: 

The features of dependent claims 2, 4-6, 9-1 1 , 14-20 and 25 are known from D1 . 

The features of dependent claims 3, 7, 8 and 13 are known from D3. 

The feature of etching Au or Pt with aqua regia (claim 12) cannot be considered 

inventive, since aqua regia is a well known etchant for Au and Pt. 

In D1 a plasma is used for the surface irradiation (cf. column 7, lines 28-31). The 

further features of claims 21 to 24 are merely choices from several straightforward 

possibilities from which the skilled person would select, in accordance with 

circumstances and without the exercise of inventive skill (e.g. an ion energy of 

greater than 10eV is just a typical range). 

The etchant materials of claim 26 are known from D4. 

8 Dependent claims 28-32 do not contain any features which, in combination with 
the features of any claim to which they refer, meet the requirements of the PCT in 
respect of novelty and/or inventive step, the reasons being as follows: 

8.1 Claim 28 is not new (Article 33(2) PCT) since in D2 the support is in the form of a 
first electrode (Fig. 1, reference sign 12). 

8.2 Claim 29 is not new (Article 33(2) PCT) since the apparatus of D2 comprises 
means for providing RF energy or microwave energy to a plasma in the chamber 
(cf. column 4, lines 50-62). 
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8.3 Claim 30 is not new (Article 33(2) PCT) since the apparatus of D2 comprises 
means for providing an electrical bias on to the support to accelerate ions onto the 
substrate (cf. column 4, lines 57-62). 

8.4 Claim 31 is not new (Article 33(2) PCT) since the apparatus of D2 comprises 
means for controlling the substrate temperature (cf. column 4, lines 10-12). The 
other optional technical features of claim 31 are trivial features, since chambers 
with means for providing radiation energy and for rotation are commonly used in 
the art. 

8.5 Claim 32 is not new (Article 33(2) PCT) since all the mentioned means are 
associated with a single chamber in D2. 

Re Item VII 

Certain defects in the international application 

9 The units of measure Torr and mTorr employed in the description are not 
additionally expressed in terms of the units stipulated by Rule 10.1(a) PCT. 

10 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the. relevant background art 
disclosed in the documents D1 and D3 is not mentioned in the description, nor are 
these documents identified therein. 

1 1 Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) 
PCT. 

12 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

Re Item VIII 

Certain observations on the international application 

1 3 Although claims 27 and 33 have been drafted as separate independent claims, 
they appear to relate effectively to the same subject-matter and to differ from each 
other only with regard to the definition of the subject-matter for which protection is 
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sought and in respect of the terminology used for the features of that subject- 
matter. The aforementioned claims therefore lack conciseness. Hence, claims 27 
and 33 do not meet the requirements of Article 6 PCT. 

14 Claim 1 does not meet the requirements of Article 6 PCT in that the matter for 
which protection is sought is not clearly defined. The claim attempts to define the 
subject-matter in terms of the result to be achieved ("... in order that the etching 
proceeds in a direction ... perpendicular to ...") which merely amounts to a 
statement of the underlying problem. The technical features necessary for 
achieving this result (e.g. where the passivation layer is removed) should be 
added. 

15 It is clear from the description that the feature that at the beginning of the process 
the material surface has a mask pattern defined thereon is essential to the defini- 
tion of the invention. It appears impossible to achieve an anisotropic etch without 
the mask pattern. 

Since independent claim 1 does not contain this feature it does not meet the 
requirement following from Article 6 PCT taken in combination with Rule 6.3(b) 
PCT that any independent claim must contain all the technical features essential 
to the definition of the invention. 
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